Emerging roles of Golgi/endosome-localizing monomeric clathrin adaptors GGAs.
GGAs (Golgi-localized, γ-adaptin ear-containing, ADP ribosylation factor [Arf]-binding proteins) are a family of ubiquitously expressed, Arf-dependent monomeric clathrin adaptor proteins, and are conserved from yeast to humans. Mammals have three GGAs (GGA1-3) that work not only at the trans-Golgi network, but also in endosomes to sort transmembrane cargo proteins such as mannose 6-phosphate receptors, sortilin, β-site amyloid precursor protein cleaving enzyme 1, and epidermal growth factor receptor. The cytoplasmic regions of these cargoes possess motifs of acidic amino acid cluster-dileucine and/or ubiquitination sites, which can be recognized by GGAs. Despite seminal investigations of the three molecules, their in vivo roles and functional redundancies, as well as relationships with a heterotetrameric adaptor protein, AP-1, which is functionally similar to GGAs were still poorly understood. Studies over the past two decades, however, discovered several new GGA cargoes, their interaction modes, and accessory proteins. These findings collectively suggest distinct and more fundamental roles of each GGA in regulating neuronal survival, lipid metabolism, and cell proliferation. This review aims to provide an update to the GGA research focusing on how GGAs became considered not only as players in the context of the TGN-endosome transport, but also as key regulators for physiologically and pathologically important phenomena.